Neuromyelitis optica, also known as Devic's disease, is an autoimmune disorder that leads to the inflammation and demyelination of nerves. Devic's disease primarily affects the optic nerve and spinal cord, but can lead to a significant loss of function throughout the body if not treated with steroid therapy or plasmapheresis. We recently saw a 62-year-old patient who received plasmapheresis for Devic's disease through a PTFE arteriovenous graft in her left arm. Her graft clotted without warning, and percutaneous thrombolysis was not successful. A new vascular access was achieved with the use of an immediate-cannulation PTFE graft, and the patient received plasmapheresis immediately after her operation. However, the patient returned within 2 weeks with a thrombosed graft. Extensive myointimal fibrosis was noted within the brachial artery and axillary vein during a graft thrombectomy. Subsequent placement of a new arteriovenous fistula in her contralateral arm was eventually successful. Myointimal fibrosis may be a sequela of symptomatic antibody-positive Devic's disease, and avoidance of synthetic materials may be indicated in this patient population to avoid exacerbation of an autoimmune response.
Introduction
Devic's disease is an autoimmune syndrome that leads to the progressive inflammation and demyelination of nerves in the central nervous system. This disease primarily affects the optic nerve and the spinal cord, though more recent studies have shown that systemic effects can be common. Devic's disease is often confused with multiple sclerosis (MS) as both are autoimmune diseases with similar symptoms [1, 2] . However, Devic's disease does not have the characteristic MRI changes seen in MS, but can sometimes be distinguished by the presence of a neuromyelitis optica (NMO)-IgG biomarker that is present in the serum [1] [2] [3] [4] [5] . While the prevalence and incidence of Devic's disease is unknown, it appears to be more common in women with an average age at onset of 40 years [1] .
Devic's disease does not progress in the manner which diseases like MS do. Patients with Devic's disease typically have a relapsing course with intermittent but progressive deficits [1, 2] . Plasmapheresis is often used to treat patients inflicted with Devic's disease after the use of corticosteroids has been proven ineffective [1, 3, 6] . Anti-AQP4 antibody serum levels decline significantly following plasmapheresis, proving it to be an effective treatment for the majority of patients with Devic's disease [6] . Permanent access for plasmapheresis is achieved through the placement of an arteriovenous fistula or graft (AVG).
Case Report
Our patient is a 62-year-old woman with a history of anemia, deep vein thrombosis, anxiety, and Devic's disease. After an initial misdiagnosis of MS, she was found to have Devic's disease when she tested positive for the NMO-IgG biomarker in her serum. She has required plasmapheresis as her primary treatment for her Devic's disease due to the failure of corticosteroid treatment. She received plasmapheresis via a left arm brachial-axillary PTFE AVG that has been in place for 10 years and used without incident.
In May 2017, the patient developed acute thrombosis of her AVG. Thrombolysis was completed, but the graft clotted off again within 1 week. She was seen and evaluated in our clinic for placement of a new dialysis access in June 2017, and we elected to create a new right arm AVG using an immediately cannulable graft (Acuseal, W.L. Gore & Associates, Flagstaff, AZ, USA) [7] . This was placed in a brachial-axillary configuration with the brachial artery connected to the axillary vein via a trilayer PTFE graft. There were no issues during the operation, and Doppler ultrasound confirmed a widely patent graft at the conclusion of the case. The patient was able to use this graft for plasmapheresis immediately after surgery.
The patient presented to our clinic 2 weeks after surgery for a routine postoperative visit. During this visit, it was noted that the graft was thrombosed, and there was now an absence of a radial and ulnar pulse. The patient was asymptomatic, and thus elective open thrombectomy of the graft was scheduled. This procedure was completed in late June 2017; during this procedure, we were unable to pass the Fogarty thrombectomy catheter past either the arterial or venous anastomoses. Open exploration of both anastomotic sites was then performed and severe myointimal fibrosis was noted within both the brachial artery and the axillary vein. While the axillary vein was completely obliterated by this reaction, a portion of the brachial artery remained patent. A patch angioplasty was completed using a native vein, and pulsatile flow to the radial and ulnar arteries was obtained. The graft was excised as it was no longer functional.
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An open exploration of her prior left arm AVG was completed to determine whether this graft could be utilized for dialysis. A similar myointimal fibrotic reaction was seen here as well, affecting both the left brachial artery and axillary vein. A portion of this tissue was sent to pathology for evaluation, which revealed the presence of a myointimal fibrotic reaction. A temporary dialysis access was then obtained. The patient was started on a 5-day steroid taper during this period, and the patch angioplasty of the brachial artery remained patent 3 months after the procedure.
The patient was brought back to the operating room 2 weeks later for the establishment of a new left arm brachiocephalic arteriovenous fistula. This fistula matured successfully and is now being used for hemodialysis without any issues.
Discussion
The AQP4-seropositive form of Devic's disease is related to an autoimmune response [4] . The body's own immune system attacks the AQP4 proteins in the astrocytes of cell membranes [3] . Patients with Devic's disease have a higher prevalence of Th17 cells than patients with MS or normal healthy volunteers [8] . Th17 cells are cells that secrete interleukin and transforming growth factor-beta; as transforming growth factor-beta causes fibrosis, this may be the mechanism of action that leads to myointimal fibrosis in patients with Devic's disease [8, 9] . The sudden thrombosis of a graft that had been used without incident for over a decade, followed by an acute myointimal fibrosis in a new graft, may be secondary to the hyperactive autoimmune reaction that can occur in Devic's disease [4, 8, 10 ].
Devic's disease is poorly studied due to its rare nature and difficult diagnosis. The presence of an aggressive myointimal fibrotic reaction may indicate a particularly vulnerable subset of patients. Artificial materials should be minimized in these patients, as they may precipitate an aggressive autoimmune reaction. Some of these adverse effects could potentially be ameliorated through the use of steroids during the perioperative period, as we did when completing the patch angioplasty of the brachial artery. The use of PTFE, meshes, and implants should thus be carefully weighed against the risk of arterial and venous occlusion due to fibrosis, and scar tissue formation in other parts of the body. Patients with Devic's disease who require arteriovenous access for plasmapheresis may therefore benefit from autologous access via a direct fistula between an artery and vein, instead of the placement of a synthetic graft.
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